Introduction
The main goals of skin closure following hip surgery are to obtain skin edge opposition and rapid healing, with an acceptable cosmesis, and to minimise complications (1) . Wound complications are a source of morbidity following orthopaedic surgery (2, 3) , with persistent wound drainage being strongly correlated with developing deep infection (4) . A number of authors have compared clinical outcomes following a variety of hip wound closure methods following elective (5) (6) (7) (8) and emergency (9-11) surgery, and other orthopaedic procedures. An appropriately designed and adequately powered study comparing different methods of skin closure following elective hip surgery or specifically related to proximal femoral fracture surgery is lacking in the literature. closure and required a free text response. Section 2 explored the basis and rationale for the preference stated in section 1. Predefined check box answers and the option for free text answers were available. Section 3 determined information including grade of surgeon and main subspecialty interest. The questionnaire was pre-tested before distribution.
Survey population
Orthopaedic surgeons were identified by 2 principal means. Locally a specialty trainee within each hospital in the North West Deanery compiled a mailing list of all consultants involved with trauma surgery in their unit. 2 units declined to participate. Approval was also gained to survey the British Hip Society consultant membership. Questionnaires were sent electronically by email with a covering letter from the senior author. A reminder was sent to all surgeons 2 weeks following the initial correspondence. The survey closed 6 weeks after the start date. By deliberately making the survey brief and topical we aimed to optimise our response rate. In addition, by asking local trainees to personally distribute the survey electronically we hoped that surgeons would be more likely to respond, as they would recognise the local trainees name. The cover letter signed by the senior author also aimed to achieve the same.
Results

Survey responses
A total of 545 consultant orthopaedic surgeons were sent questionnaires. They consisted of 149 consultants within the North West of England (from 13 hospitals) and 396 consultant members of the British Hip Society. A total of 394 surgeons responded, of which 24 indicated that they do not perform fractured neck of femur surgery and were unable to contribute. A positive response rate of 68% (370/521) was achieved. All respondents indicated that they routinely perform fractured neck of femur surgery, however the reported subspecialties that dominate the respondents practice were: hip surgery (64%), knee surgery (12%), trauma surgery (7%), foot and ankle surgery (5%), shoulder surgery (4%), hand and wrist surgery (4%), spinal surgery (2%) and paediatric surgery (2%) (Tab. I).
Method of skin closure
Just under half of respondents (44%, n = 164) reported that they preferred to use metallic clips in the closure of the skin layer (Tab. II). This was the most common method of closure reported. Further analysis revealed that 118 (32%) surgeons reported the use of metallic clips alone, 37 (10%) used an absorbable braided suture and metallic clips together, and 9 (2%) used a monofilament suture and metallic clips together. For those who did not report the use of metallic skin clips, the most common closure method was absorbable suture material where no external material remained (e.g. Vicryl or Monocryl) which was utilised by 134 (36%).
Which surgeons use clips?
Just over 1/3 (38%, n = 90) of surgeons with a dominant subspecialty practice in hip surgery reported the use of clips to close the skin layer, whereas just over half (55%, n = 313) reporting other areas of dominant subspecialty practice used metallic skin clips (Tab. III). 
Rationale for skin closure method (all consultants)
Most surgeons (85%, n = 313) reported the rationale for their chosen skin closure method that it gives "good results" in their experience (Tab. IV). This was consistent between hip surgeons and non-hip surgeons (85%, n = 202 versus 85%, n = 111 respectively).
1/3 of surgeons reported that their chosen method "provides the strongest possible repair" (36%, n = 135). Similar proportions reported that their chosen skin closure method "reduces infection" (36%, n = 135) and "reduces wound discharge" (34%, n = 124). Hip surgeons were slightly less likely to prefer the same method used in their training, but with little difference by comparison to non-hip surgeons in belief that their skin closure method reduces infection, wound discharge, and wound inflammation in comparison with the other surgeons in our cohort (Tab. IV). Only 12% of surgeons (n = 45) indicated that their preferred method of skin closure was evidence based.
Rationale for skin closure method -difference between those who use clips and those who do not
Dividing respondents into those who use metallic skin clips (n = 164) and those who do not use metallic skin clips (n = 206), a similar proportion of surgeons felt that their chosen skin closure method gave good results in their experience (Tab. V). 2/3 of surgeons (66%, n = 109) using metallic clips reported that the rationale for this skin closure method was "convenience" in comparison with 12% (n = 25) of surgeons not using metallic skin clips stating the same.
Surgeons not using metallic skin clips were more likely to report that their chosen skin closure method "reduces infection", reduces wound discharge, and reduces wound inflammation".
Of the 206 surgeons who did not report the use if skin clips, 44% (n = 90) reported that their rationale for not using metallic skin clips is that "removing staples can be painful". Common themes in the free text responses were avoidance of confused patients picking at wounds with external suture materials (n = 53), and that removal of metal clips results in wound infection (n = 33). 29 surgeons reported that their method of skin closure was influenced by local departmental policy. An unexpected theme of free text responses was concerns around removable suture materials not being removed if the patients were discharged from the surgical ward before suture removal (n = 26).
Discussion
Our survey has demonstrated considerable practice variation and a lack of evidence-based decision-making in the preferred method of skin closure following fractured neck of femur surgery. Respondents were divided in their preference for using metallic skin clips.
Of those consultants who routinely performed fractured neck of femur surgery almost half (44%, n = 164) reported that they used metallic skin clips. Hip surgeons were less likely to use metallic skin clips, and were no more likely to believe that their chosen skin closure method reduces wound infection, discharge, and inflammation. Those surgeons who routinely prefer the use of metallic skin clips were more likely to report their chosen skin closure method to be convenient. Surgeons that did not report the use of metallic skin clips were twice as likely to report they believe that their skin closure method reduces infection, wound discharge, and wound inflammation (Tab. V). Small proportions quote the evidence base as driving their choice.
Smith et al (12) included in their meta-analysis both randomised and non-randomised controlled trials that compared the use of staples with suture material for wound closure after orthopaedic surgery procedures. 6 papers, which included 683 wounds were included in their analysis (332 patients underwent suture closure and 351 staple closure. They concluded that the risk of developing a superficial wound infection after orthopaedic procedures was over 3 times greater after staple closure than suture closure (relative risk 3.83, 95% confidence interval, 1.38-10.68; p = 0.01). They also reported "this risk is specifically greater in in patients who undergo hip surgery". We believe these conclusions are controversial given the evidence presented. The authors admit that 5 of the 6 studies reviewed were poorly designed, and fail to acknowledge that the only paper that was appropriately designed (8) found no significant difference between metallic skin clips and sutures. In addition, the patients included were a heterogeneous mix of elective and trauma, upper and lower limb surgery. Finally, the authors did not make it clear how inflammation was differentiated from superficial or deep infection, or if these were differentiated at all. We were only able to identify 2 studies specifically evaluating skin closure method following fractured neck of femur surgery (9, 10) . Both compared the use of subcuticular Vicryl suture with metallic skin clips to close the skin layer. Although both concluded the use of metallic skin clips to be inferior to subcuticular sutures, subjective outcome measures were employed, and the studies were underpowered. Shetty et al (9) reviewed wounds at 5 and 10 days postoperatively. Microbiology swabs were taken from any wounds with evidence of discharge at these points, and "positive swabs were counted as a wound infection." Singh et al (10) examined wounds at 2, 5, 7, 10 and 14 days after surgery for discharge, redness, and other complications. Wound discharge was classified as mild, moderate or severe. Redness was classified as absent or present.
The principal limitation of our study is that it represents reported opinion and not real-world practice. In addition, surgical trainees who were not surveyed perform many surgeries for a fractured neck of femur. Many will follow their consultant's preference, but this cannot be assumed. It is possible that our findings may be biased by the virtue that only those consultants with an interest or strong feelings around this topic will have responded to our survey. Nevertheless, our study presents a timely reminder that the evidence either supporting or refuting the use of metallic skin clips to close the skin layer following fractured neck of femur surgery is deficient. Best available current evidence relates the use of metallic skin clips to their convenience and the speed of skin layer closure rather than any proven superiority or inferiority in clinical outcomes.
We have demonstrated considerable practice variation in the preferred skin closure method of hip surgeons compared with non-hip surgeons who also routinely manage these common injuries. This difference in practice may be based upon a greater experience in managing hip wound complications. Given that the majority of surgeons did not report that their preferred skin closure method was informed by an evidence base and observing the wide variation in practice reported, our findings reiterate the need for better quality studies to either support or refute the use of metallic clips in the skin closure following fractured neck of femur surgery.
